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boiler, and occupying a large portion of the available space, and the
gases which are generated by the combustion of the coal pass through
these flues on their way to the chimney. In Messrs. Galloway's
modification of the Lancashire boiler, the long tubes described above
are broken'up by cross tubes. The object of this arrangement is to
increase the heating surface, where the hot gases and the water are
brought close to each other. In a later form of Lancashire boiler,
the main flues have a number of small tubes arranged vertically,
breaking up the space. In the Cornish boiler, also cylindrical in
section, there is usually one large cylindrical flue in the centre of the
containing vessel, through which the hot gases pass, and around
which the water circulates, as in the Lancashire boiler. In both
forms of boiler, external flues are formed between the outside of the
boiler and the brickwork in which it is set, the hot gases passing
through them on the way to the chimney. The Cornish boiler has
gradually given way to the Lancashire boiler, principally because of
the greater heating surface the Lancashire boiler is able to expose,
and also from the fact that the Lancashire boiler more readily lends
itself to the storage of heat by reason of the larger quantity of
water it holds. In the marine boiler, which is another type of fire-
tube boiler, designed originally, as its name implies, for marine work,
there are a number of small tubes through which the hot gases pass,
the water occupying the space between the tubes. The tubes form
more or less of a nest. Messrs. Davey & Paxman make a form of
this boiler, shown in Tig. 53, for use on land. It is used in
electricity generating stations. In all types of steam boilers there is
some form of furnace which may either be completely outside of the
vessel forming the boiler, or which may form part of it. The furnace
is simply a long grate consisting of fire bars, upon which the coal or
other fuel that is to be consumed rests, with an ashpit below, into
which the ashes fall, and having at its inner end, the end removed
from the entrance to the furnace, a bridge usually formed of firebricks,
over which the hot gases pass, the bridge itself being raised to a white
heat, and performing an important part in the work of combustion.
At the front or entrance to the furnace are doors, usually arranged
in pairs, sliding together and meeting in the centre. In all types of
boilers, one of the most important things is to make -the hot gases
deliver up as much of their heat as possible to the water from which
steam is being generated, and in order to accomplish this, the gases
are caused to traverse as long a path as possible on their way to the
chimney, passing over different parts of the heating surface in
succession. In the Lancashire and Cornish boilers this is accom-
plished by making the surface over which the gases pass as large as
possible. In the marine type the object is accomplished by breaking
up the flue into a number of small surfaces, as explained. There is